PATENT SPECIFICATION OD 1225 629 



05 NO DRAWINGS 

W (21) Application No. 37064/67 (22) Filed 11 Aug. 1967 

CO (23) Complete Specification filed 15 July 1968 

Ifi (45) Complete Specification published 17 March 1971 

g\| (51) International Qassification C 04 b 35 /66 

£\$ (52) Index at acceptance 

H C1 J 12 14 15 24 35 4 5 



(54) IMPROVEMENTS IN OR RELATING TO HIGH 
TEMPERATURE MORTARS 
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By a direction given under Section 17 (1) of the Patents Act 1949 this application 
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15 _ The mortars 'commonly used for cementing 
silica brick for use at high temperatures, as 
for example in glass melting furnaces, gener- 
ally include a high proportion of the order 
of 90% to 97% by weight of quartz of vary- 

20 ing particle size distribution. Quartz is a low 
temperature form of silica which undergoes 
crystallographic modification at high tempera- 
tures (exceeding 870°C) accompanied by a 
permanent expansion. This linear permanent 

25 expansion of mortars is usually of the order 
of 2% to 5%. - 

The silica brick to which such mortar is 
applied contains fired silica, that is to say, high 
temperature modifications of silica. The heat- 

30 ing of such brick to high temperatures, of the 
order of 1500° C, is therefore, accompanied by 
little or no crystallographic change which in- 
volves permanent expansion, the only expan- 
sion being a reversible linear thermal expan- 

35 sion of 1% to 1.4%. .If therefore, the con- 
ventional silica mortar is employed in jointing"' 
such brick, differential expansion of the brick 
and the mortar, occurs at high temperatures, 
resulting in relative movement and some de- 

40 tachment of the motor from the brick "with 
the formation of narrow fissures at the inter- 
faces of the brick and mortar. Such discon- 
tinuities are particularly undesirable in the 
brick superstructure lining of a glass furnace, 

45 as flagging agents can penetrate the fissures, 
corroding the silica bricks behind the hot sur- 
face thereof. It is a main object of the present 
[Price 2Sp] : 7. ■ 
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the resulting reversible thermal expansion can 
be arranged to be of the' same order as that 
of the material to be cemented. As a result 
the bond formed by the mortar is improved 65 
and remains substantially tight and impene- 
trable at elevated temperatures. 

Preferably more than 60% by weight of 
the motar is passed by a 300 B.S.S. mesh 
sieve. 

The mortar undergoes a reversible thermal 
expansion of the order of 1% when heated to 
approximately 1500°C. 

The mortar preferably includes at least 
0.2% by weight of a low temperature plasticis- 75 
ing agent, such, for example, as a water- 
soluble methyl cellulose. Molasses or dextrine 
may alternatively be included as a plasticising 
agent. 

The powdered cristobalite and/or tridymite 80 
may, according to one embodiment of the 
invention,, comprise crushed fired silica brick. 
As is known in the art, crushed fired silica 
brick normally includes a small proportion 
of combined calcium oxide. 85 

Conventional mortar additives, such as sod- 
ium silicate, boric oxide and lime, may be 
included in the mortar according to the inven- 

In another modification of the invention the 90 
mortar instead of being made from crushed 
fired silica brick, is made by heating quartz 
to a suitable temperature exceeding 870° C 
(preferably of the order of 1500° C) to form 
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(54) IMPROVEMENTS IN OR RELATING TO HIGH 
TEMPERATURE MORTARS 

(71) We, Pilkington Brothers invention to provide a mortar which is less 

Limited, a Company incorporated under the prone to this undesirable effect, in use at high 

laws of Great Britain, of 201 — 211 Martins temperatures. 50 

Bank Building, Water Street, Liverpool 2, According to the present invention there is 

5 Lancashire, England and Anna Victoria provided a mortar suitable for cementing 

Morsanyi, a British Subject, of 5 Carter material containing fired silica, said mortar 

Avenue, Rainford, Lancashire, England, do including pulverised, ground, or crushed cristo- 

hereby declare the invention for which we balite or tridymite, or a mixture of cristobalite 55 

pray that a patent may be granted to us, and and tridymite, and having a particle size dis- 

10 the method by which it is to be performed, tribution such that more than 55% by weight 

to be particularly described in and by the of the mortar is passed by a 300 B.S.S. mesh 

following statement: — sieve. 

This invention relates to mortars for high By using the high temperature modifica- 60 

temperature applications. tions of silica as a constituent of the mortar, 

15 The mortars commonly used for cementing the resulting reversible thermal expansion can 

silica brick for use at high temperatures, as be arranged to be of the same order as that 

for example in glass melting furnaces, gener- of the material to be cemented. As a result 

ally include a high proportion of the order the bond formed by the mortar is improved 65 

of 90% to 97% by weight of quartz of vary- and remains substantially tight and impene- 

20 ing particle size distribution. Quartz is a low trable at elevated temperatures. 

temperature form of silica which undergoes Preferably more than 60% by weight of 

crystallographic modification at high tempera- the motar is passed by a 300 B.S.S. mesh 

tures (exceeding 870° C) accompanied by a sieve. 70 

permanent expansion. This linear permanent The mortar undergoes a reversible thermal 

25 expansion of mortars is usually of the order expansion of the order of 1% when heated to 

of 2% to 5%. approximately 1500°C. 

The silica brick to which such mortar is The mortar preferably includes at least 

applied contains fired silica, that is to say, high 0.2% by weight of a low temperature plasticis- 75 

temperature modifications of silica. The heat- ing agent, such, for example, as a water- 

30 ing of such brick to high temperatures, of the soluble methyl cellulose. Molasses or dextrine 

order of 1500°C, is therefore, accompanied by may alternatively be included as a plasticising 

little or no crystallographic change which in- agent. 

volves permanent expansion, the only expan- The powdered cristobalite and/or tridymite 80 

sion being a reversible linear thermal expan- may, according to one embodiment of the 

35 sion of 1% to 1.4%. If therefore, the con- invention, comprise crushed fired silica brick, 

ventional silica mortar is employed in jointing As is known in the art, crushed fired silica 

such brick, differential expansion of the brick brick normally includes a small proportion 

and the mortar occurs at high temperatures, of combined calcium oxide. 



resulting in relative movement and some de- Conventional mortar additives, such as sod- 

tachment of the motor from the brick with ium silicate, boric oxide and lime, may be 

the formation of narrow fissures at the inter- included in the mortar according to the inven- 

faces of the brick and mortar. Such discon- tion. 

tinuities are particularly undesirable in the In another modification of the invention the 90 

brick superstructure lining of a glass furnace, mortar instead of being made from crushed 

as slagging agents can penetrate the fissure^ fired silica brick, is made by heating quartz 

corroding the silica bricks behind the hot sur- to a suitable temperature exceeding 870°C 

■face thereof. It is a main object of the present (preferably of the order of 150tt°C) to form 
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teUte and/or tridymite. Preferably between this example as follows : 
and 3% by weight of hydrated lime is 



tridymite after said cooling thereof This pro- 0.8% passed by 

duces a mortar having approximately the same .3% parsed by 

composition as a normal silica brick. 1.1 » pas^a oy 

Further according to the invention propor- 15.4 % passed by 

10 tions of sodium silicate and/or boric oxide may 10.1- ; b passed b} 

be added to the mortar. M-l/o MSS 

The invention also includes a cement formed 3o.& /0 

with a mortar as defined hereinabove. A wet 

cement formed with mortar according to the 
15 invention preferably includes 20% to 35% or 

W 1f orders the invention may be more in Ex^leTl. 

easily understood, some typical examples of 

mortars and methods of manufacturing mortars 
20 according to the invention are given below. 



60* retained by 
72* retained by 
85* retained by 
100* retained by 
120* retained by: 
170* retained by 
240* retained by 
300* 



100* 



170* 
240* 



j.O/b passeu uy. 

The numbers quoted in each case refer t 
the B.S.S. mesh of the respective sieve. 

was added as in Example I o 



Example IV 
Quartz is fired to a temperature of approxi- 
mately 150O°C to form the high temperature 
cristobalite or tridymite modifications thereof, 
or both The resulting material is cooled, and 
ground to a powder having a size distnbution 
suitable for jointing and troweling such that 
at least 55% by weight of the material passes 
through a 300 B.S.S. mesh sieve, some 2% to 



tnrougn a ouu xj.j.j. -> u "^ ~ /° 

3% by weight of hydrated lime is then added 85 
to the powdered cristobalite and/or tridymite. 



Example I 
A mortar mix is formed by crushing silica 
brick. The silica brick is of the conventional 
type and has been fired to approximate y 
25 1450°C at which temperature the irreversible 
crystallographic change to the high tempera- 
ture modifications of silica, cristobalite or tn- 

dymite with the accompanying expansion take S^plasticiser, which may 

place rapidly and substantially complete^. The ™* a 5 , ^ as jn Example 

30 unfired brick also contains a small amount of ^°™ P "^ la a as ; n P Examp i e II. 

calcium oxide; this on firing, combmes wrth I '*™£^ 6 £^ ? m ^ above ex- 
the silica to form calaum silicate, which acts Ite ^ ^ ^ ^ distri bution which 
as abmdmg agent ^es them suitable for trowelling when mixed 

35 JhVwas IS^sshJit .an 20%» 35% by weight water to form 

85 B.S S. sieve. The resulting particle size a wet cement 
distribution, in percentages by weight, was as 
follows: — 



0 8% retained by 100 B.S.S. mesh sieve. 
I 184% retained by 200 B.S.S. mesh sieve. 
17 4% retained by 300 B.S.S. mesh sieve. 
63 4% passed by 300 B.S.S. mesh sieve. 



The crushed fired silica brick is mixed with 
0 3% to 1.2% by weight of a low temperature 
45 piasticiser to make the mortar workable dur- 
L_ Thr- nksticiser is burned off 



On hardening the mortar cement has a 95 
thermal expansion which is compatible with 
that of silica brick, specifically 1.0% to 1.4% 
over the temperature range 20°C to 1500 L. 
The resulting porosity of the mortar when 
fired at 1500" C is between 20% and 52% and 100 
its refractoriness is between 32 and 33 Pyro- 
metric Cone Equivalent. 



WHAT WE CLAIM IS: — 
rfcabie aur- 1. A mortar suitable for cementtng material 
piasuuaei iu ma- — — " j; £„:r p H off containing fired silica, said mortar including 105 
ing application. The plast ici ser » biraed cfl contam ^ g , ^ cristobalite or 



however, be used. 

Example II . . , 
A mortar mix is made by crushing fired 
55 silica brick as described in Example I. The 
resulting powdered cristobalite or tndyrr te is 
mixed with a piasticiser comprising 3% by 
weight of molasses. 

Example III 



2. A mortar as claimed in Claim 1, in which 
approximately 60% by weight of the mortar 
is passed by a 300 B.S.S. mesh sieve. 

3. A mortar as claimed in Claim 1 or Claim 115 
2, which undergoes a reversible thermal ex- 
pansion of about 1% when heated to approxi- 
mately 1500°C. 

4 A mortar as claimed in any of Claims 1 
3 including at least 0.2% by weight of a 120 



Fired silica S ground and sieved as low temperature plasticis.ng agent. 
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5. A mortar as claimed in Claim 4, in 
which the plasticising agent is a water-soluble 
methyl cellulose. 

6. A mortar as claimed in Claim 4, in 
5 which the plasticising agent is molasses or 

dextrine. 

7. A mortar as claimed in any one of the 
preceding claims, in which the powdered cris- 
tobalite and/or tridymite comprises crushed 

10 fired silica brick. 

s claimed in any of Claims 



which 2% to 3% by weight of hydrated lime 
is mixed with the powdered cristobalite and/ 
or tridymite after the cooling thereof. 

11. A mortar for cementing material con- 
taining fired silica, substantially as herein de- 
scribed in any of Examples I to IV. 

12. A wet cement mix comprising mortar 
as claimed in any of Claims 1 to 8, or Claim 
11 mixed with 20% to 35% by weight of 

13. A method of making a mortar suitable 



1 to 7, including added proportions of sodium for cementing material containing fired silica, 



silicate and/or boric oxide! 

9. A method of making a 
in any of Claims 1 to 6, in which the powdered 
cristobalite and/or tridymite is formed by 
heating quartz to a temperature exceeding 
870° C and, after cooling, aushing the cristo- 
balite and/or tridymite so formed. 

10. A method as claimed in Claim 9, in 



substantially as herein described in any one 
as claimed of Examples I to IV. 
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Chartered Patent Agents, 
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